Topical imiquimod is a potent adjuvant to a weakly-immunogenic protein prototype vaccine.
A major challenge in the development of more effective vaccines for cancer and other diseases is the development of potent adjuvants that can strongly, simply and safely enhance vaccine immunogenicity. Adjuvants that preferentially enhance Th1 type of responses are particularly desirable, as these responses are believed to play the major role in immune resistance to cancer. This study describes the ability of topical application of imiquimod to act as a potent, safe and simple vaccine adjuvant in mice. Groups of C57BL/6 mice were immunized subcutaneously with ovalbumin (OVA, 0.1mg/dose) weekly x 4. Imiquimod in a 5% cream formulation was rubbed into the skin over the injection site for 15s to give a dose of approximately 1mg/treatment following each immunization. Control mice were immunized with OVA alone, with irradiated E.G7-OVA cells (that express ovalbumin), with OVA encapsulated in liposomes, or to PBS. Topical imiquimod enhanced anti-OVA antibody responses 100-fold and markedly increased cellular responses compared to mice not given imiquimod. The responses were shifted towards a Th1 phenotype, with marked enhancement of IgG2a, IgG2b, and CD8+ T cell responses and concomitant suppression of IgM and IgG1 responses. More frequent topical applications of imiquimod further enhanced both antibody and cellular responses. There was no detectable local or systemic toxicity associated with treatment. These results indicate that topical imiquimod can safely and strongly enhance both antibody and CD8+ T cell response to OVA immunization, and suggest that it may provide a simple, safe and effective way to enhance the immunogenicity of vaccines in general.